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Sleeve gastrectomyAbstract Objective: To evaluate the value of MDCT as modality of choice in the diagnosis of
postoperative complications after laparoscopic sleeve gastrectomy.
Patients and methods: The study included 37 patients who underwent Laparoscopic sleeve Gastrec-
tomy (LSG) for morbid obesity at the Zagazig University Hospitals. Patients were examined post
operatively by upper gastrointestinal series (UGIS) and MDCT scan in search for acute or chronic
complications as clinically indicated.
Results: The study included 40 complications in 37 patients. MDCT detected all local and systemic
complication whereas, UGIS detected only 7 local complications. Leak seen in MDCT in 10 cases in
comparison with UGIS which only detected 3 cases. Both techniques were equal in diagnosis of
stricture 4 cases each; otherwise, MDCT was markedly superior in detecting other complications
than UGIS.
Conclusion: Multi-detector CT should be used as the modality of choice in diagnosing the post-
operative local and systemic complication after laparoscopic sleeve gastrectomy.
 2016 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).1. Introduction
Obesity is a modern world disease. It is considered a serious,
multifactorial, chronic illness which can affect all ages. Its
occurrence and prevalence are rising at an alarming rate (1).Due to inefﬁcient results of diet, lifestyle modiﬁcation and
exercise in some cases, surgery becomes a more effective mea-
sure in the management of morbid obesity. The two most fre-
quently performed procedures are Laparoscopic adjustable
gastric band (LAGB) and Laparoscopic gastric bypass
(LGB) (2). Due to its relatively simple technique and its lower
risk proﬁle, Sleeve gastrectomy has gained popularity among
bariatric surgeons and patients (3,4).
LSG also known as partial gastrectomy, longitudinal gas-
trectomy or vertical gastrectomy, is relatively new restrictive
procedure, which corresponds to the 5.3% of total of bariatric
surgeries worldwide (5). LSG is effective in reducing excess
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alone procedure that offers a substantial weight loss for the
obese patient (6,7). LSG success in weight reduction is attrib-
uted to the reduction of total gastric capacity, illustrating a
restrictive effect (4,6). Multidetector CT (MDCT) has a faster
scanning which allows more accurate imaging within a short
time and has enabled the production of true isotropic volume
imaging allowing multiplanar reformatting in any imaging
plane without loss of data (8).
Surgical technique is shown in Fig. 1. The role of the radi-
ologist is important for postoperative radiological evaluation.
Doing upper gastrointestinal series (UGIS) in the early postop-
erative setting (2nd–5th days) before removing the nasogastric
tube and resuming oral intake. It is used to delineate the post-
operative anatomy, potential leaks, stricture or obstruction (5).
MDCT is a radiological modality for post-operative evalua-
tion of anatomy and complications particularly in patients
with high clinical suspicious of leak after a negative UGIS
(5). Normal postoperative CT shows a sleeve (tubular stomach
remnant) with a clearly visible high attenuation suture line
adjacent to the stomach with no contrast material leak or
abscess in contact with the staple line (2). Gastric leak after
LSG has been reported to present about 0.7–5.3% (mean
2.3%) (9).
Due to high intra-gastric pressure, impaired peristaltic
activity and ischemia gastric leak are most likely to occur
along the proximal third of the stomach, close to the gastroe-
sophageal junction (10,11). Extra-luminal gastric leaks may
lead to, peritonitis, abscess, gastric-cutaneous ﬁstula, sepsis,
organ failure, and death, if not early and correctly treated
(12). Two types of leaks can happen; an ischemic leak which
appears between 5 and 6 days after surgery and mechanical
leak which appears within 2 days after surgery (13). Csendes
et al. (14) have developed a system of classiﬁcation for gastric
leaks based on three parameters: 1. time of appearance after
surgery, 2. magnitude or severity, and 3. the location of leak.
The three categories are early leaks that appear 1–4 days afterFig. 1 Diagram of sleeve gastrectomy. The greater curvature,
including all of the fundus and most of the corpus and antrum is
resected {curved black arrow}. Staple line {white arrowhead}.
Quoted from Chivot et al. (2).surgery, intermediate leaks that appear 5–9 days after surgery,
and late leaks that appear at day 10 or later after surgery (14).
Contrast leak usually occurs along the staple line and in the
subphrenic area, this can be due to transaction of gastro-
colic and gastro-splenic ligaments establishing communication
between the lesser sac and left subphrenic area where transient
postoperative serum collection and abscess tend to form (15)
UGI images may be normal, particularly when the leak is
situated in the upper part of the sleeve due to rapid passage
of contrast material (10). CT is the main imaging modality
used to assess the abscess which is generally located in the left
upper quadrant and mostly the subphrenic space (16).
Postoperative hemorrhage has been observed in 1.1% of
cases (17). On CT, hematoma has high attenuation values
(40–60 HU) at the acute stage, and chronic hematoma may
be difﬁcult to distinguish from other ﬂuid collection or abscess,
especially when it is infected (17). The incidence of gastric
dilatation appears to be low, but long-term results are not
yet available (18,19).
Delayed stenosis has been observed in 0.9% of cases (17).
Strictures may occur early within few days secondary to ische-
mia or edema or may occur late usually as a result of ﬁbrosis.
Imaging shows narrowing with expansion of gastric pouch and
delayed transit of contrast material. Splenic injuries occur in
0.1% of cases (17), and the most common type of injury
observed based on CT ﬁndings, was splenic infarction. Others,
including sub-capsular hematoma and laceration are less com-
mon (2). Abdominal wall herniation may rarely occur over the
trocar insertion site, and strangulated hernia through the tro-
car oriﬁce was usually diagnosed clinically but the diagnosis
of Richter’s hernia may require CT (20).
Gastro-Esophageal Reﬂux Disease (GERD) proved to be
uncommon with LSG in study by Skandalakis et al. (21). Com-
plication remote from surgical site includes deep venous
thrombosis and pulmonary embolism. Port-mesenteric throm-
bosis (PMVT) is the main cause of morbidity in the series of
Salinos etal (22).2. Material and methods
This research was conducted with institutional review board
(IRB) approval, and waiver of informed consent due to the ret-
rospective study design was in compliance with the Health
Insurance Portability and Accountability Act. The purpose
of this study was to evaluate the role of Multidetector CT
(MDCT) imaging as a post-operative tool in diagnosis and
evaluation of ﬁndings of postoperative gastrointestinal local
and systemic complications of laparoscopic sleeve gastrec-
tomy. The study included 37 patients who underwent LSG
for morbid obesity at the Zagazig University Hospitals
between December 2012 and August 2015. Patients were exam-
ined post operatively by upper gastrointestinal series (UGIS)
and MDCT scan in search for acute or chronic complications
as clinically indicated. In our study, UGIS was performed 24 h
after surgery as routine to all cases and in some cases suspected
to have leak or stricture later. UGIS used 250 ml. of low osmo-
lar water-soluble contrast material (LOCM), Omnipaque
(Iohexol 300 mg l/ml) was given and rapid sequence images
of the stomach were obtained in A-P projection, oblique and
lateral projections and ﬁnally in Trendelenburg position,
which can demonstrate a leak at the upper part of the stomach
Table 2 Complications associated with LSG.
Complication Number (%)
Leak 10 25
Abscess 8 20
Porto-mesenteric vein thrombosis 5 12.5
Stricture 4 10
Splenic injury 3 7.5
Internal hemorrhage 2 5
Pleural eﬀusion 2 5
Subcutaneous collection 2 5
Gastro-pleural ﬁstula 1 2.5
GERD 1 2.5
Hydropneumothorax 1 2.5
MDCT as the modality of choice 401which may not be visible on the previous projections. CT was
performed for all cases in this study once complication is clin-
ically suspected. Using Philips CT 128-slice scanning machine,
unenhanced CT is performed to detect hemorrhage, and then
CT including arterial and venous phases was performed after
oral and I.V. contrast to detect complication. Oral intake of
20 ml. of (LOCM) water soluble oral contrast material diluted
with 400 ml. of water followed by IV bolus of 80–100 ml. of
(LOCM) at a rate of 3.5 ml/s.
Post processing, the MDCT scans were reconstructed and
reviewed using a Philips workstation. Multiplanar reconstruc-
tion (MPR) in coronal, sagittal and oblique planes and atten-
uation values for areas of lesions of interest were measured.Incisional hernia 1 2.5
40 100
3. Results
The study included 26 females and 11 males after LSG opera-
tions. The most common age group was 30–>40 years
included 12 patients about 32% (Table 1). The result included
40 complications (in 37 patients) considering that some com-
plications may co-exist in the same patient (Table 2). The most
common complication was gastric leak 25% (Fig. 2), followed
by abscess formation 20% (Fig. 3), Porto-mesenteric vein
thrombosis 12.5% (Fig. 4) and stricture 10%, and gastro-
pleural ﬁstula (Fig. 5) is also seen in one patient. Gastric leak
was the most common acute post-operative complication (in
the ﬁrst week) followed by splenic injury and internal hemor-
rhage. Abscess formation was the commonest complication
in post-acute stage up to 4 weeks followed by Portomesenteric
vein thrombosis and stricture (Table 3). Clinical presentation
of common complications is mentioned in Table 4. Proximal
third of the stomach was the commonest site for leaks in 6
cases (60%) with two cases at both middle and distal thirds
(Table 5). MDCT examination was able to detect all 40 com-
plications (100%); however, UGIS examination was able to
detect three cases of gastric leak and 4 cases of stricture
(17.5%) (Table 6).4. Discussion
The prevalence of obesity is rising, with subsequent progress in
bariatric surgery as an effective method in the treatment of
obesity.MDCT is considered the examination of choice in those
patients with post-operative vague abdominal symptoms (4).
LSG is one among different bariatric surgeries which
became an effective treatment method. In our study we
encountered most of the post-operative complications in
contrast to other previous studies. Post-operative leak was
the most common complication 25% followed by abscessTable 1 Age and gender of study group.
Age group Sex
Male Female
20>30 years 4 8
30>40 years 5 12
40>50 years 2 6
Total 11 26formation 20% and Porto-mesenteric vein thrombosis
12.5%. According to previous order of frequencies we agreed
with many authors who stated that the most severe, dangerous
complication is the staple-line leaks (23).
Reports of gastric leak after LSG have been within the
range of 0.7–5.3% (9).
In our study post-operative leaks occurred in early post-
operative period within 1st week in 50% which is in agreement
with Brockmeyer, et al. (16), who stated that the etiology of
post-operative leak has been divided into mechanical or tech-
nical errors occurring within 48 h and ischemic for leaks occur-
ring 5–7 days after surgery. The result is also compatible with
Csendes et al. (14), who mentioned three categories of gastric
leak, the ﬁrst early leaks appear in 1–4 days after surgery,
intermediate leaks appear 5–9 days after surgery and late leaks
appears 10 days or later after surgery. Dakwar et al. (24)
reported a case report of leak 16 months after surgery which
explains our ﬁndings of determining late post-operative leaks
which may indicate extending follow-up time; nevertheless,
study on a large scale patient is needed.
We found the most common site of leak was proximal 1/3
followed by middle and lower third in equal percentage which
agreed with Deitel etal (3), who stated that postoperative leak
has been observed in the upper part of the sleeve in 1.3% of
cases and in the lower part in 0.5% of cases.
In our study we could demonstrate a case of gastro-pleural
ﬁstula with leak by CT study in which we believe it is not
described before in the literature according to Chivot et al.
(2), who stated that Gastrocutaneous ﬁstula and gastro-
bronchial ﬁstula are two of the most serious complications
and added that the site of the ﬁstulous track may be difﬁcult
to detect on UGI studies, but is more clearly visualized by CT.
In this study, CT examination was signiﬁcantly sensitive
and speciﬁc than that UG series in determination of all kinds
of postoperative complications which agreed with most
authors including Chivot et al. (2). However the UG series
was superior to CT in determining GERD and both were equal
in determining strictures which are both very rare complica-
tions which ensure results of Werquin et al. (25), who stated
that CT can substitute UGI as the ﬁrst-line imaging before
any suspected complications of sleeve gastrectomy because
UGI is often few contributing.
Our study showed great feasibility of MDCT over UGI
series in detecting certain complications that give a good
Fig. 2 Leak at upper part of staple line. (a) Axial CT of upper abdomen showing a large collection with ﬂuid level (arrow heads). (b)
Axial CT of upper abdomen showing contrast material adjacent to upper part of staple line (black arrow). (c) UGSI showing large
collection of contrast with ﬂuid level at left hypochondrium (black arrow).
Fig. 3 Abscess. Abscess due to leak at upper part of staple line. (a)–(c) Contrast-enhanced axial CT of upper abdomen showing a large
collection with ﬂuid level (arrows). (d) Contrast-enhanced coronal reformatted CT of upper abdomen. (e) Contrast-enhanced sagittal
reformatted images showing contrast material adjacent to upper part of staple line (black arrows).
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senteric venous thrombosis, splenic injury and post-operative
hemorrhage where UGI series were negative and these resultsare in agreement with Chivot et al. (2), who stated that UGI
series does not detect abscesses, hematomas and small leak
as well as systemic complications. In our study, CT was very
Fig. 4 Portomesenteric vein thrombosis complication LSG. (a–c) Axial contrast-enhanced CT images demonstrating distended PV by
non-enhanced thrombus extending to superior mesenteric vein (black arrows). (d and e) Contrast-enhanced coronal reconstructed CT
images demonstrating PVT (arrow) extending into superior mesenteric vein. (f) Contrast-enhanced sagittal image demonstrating distended
PV by non-enhanced thrombus (arrow).
MDCT as the modality of choice 403helpful in detecting ﬁstulous track as well as depicting associ-
ated condition as abscess, infection and effusion which cannot
be detected by UGI series. Moreover, CT allows to diagnose
complications but also to adapt the therapeutic strategy.
Moreover, MDCT in our study was mandatory as last step
in the evaluation of postoperative complication due to pres-
ence of some similarity of clinical symptoms and signs of post-
operative complication in which tachycardia was presenting
symptom in leak and internal hemorrhage, fever was also pre-
senting symptom in leak and abscess and UPG series was neg-
ative in the diagnosis, that is why we considered CT is the
modality of choice in postoperative complication evaluation
and in this respect we correlate with results of Chivot et al.
(2), who stated that CT is performed to ensure accurate diag-
nosis or in the case of mismatch between symptoms and
imaging.
In our study, we found pneumoperitoneum and intraperi-
toneal extravasation of oral contrast in most cases of leaks
in which we considered them as additional ﬁndings of leak
rather than separate complications which agreed with results
of Kim et al. (15), who mentioned that localized ﬂuid collec-
tion or abscess may be the only sign of leak and must be
distinguished from transient postoperative serum collection.
CT can also provide other important data by showingpneumoperitoneum or extra-luminal accumulation of oral
contrast material; however, pneumoperitoneum alone is an
extremely common postoperative ﬁnding, and extravasation
of oral contrast material is rarely seen in the case of small
leak.
The study showed that postoperative hemorrhage is
detected only by CT and reported about 5% of cases that
occurred within 1st week after surgery in agreement with
Gagner et al. (18).
In this study the stricture occurred late postoperative dur-
ing 5th week after surgery and accounts for 7.5% of the cases
which is compatible with Werquin et al. (25).
In chronicity of complication post-operative but we are dif-
ferent in percentage of occurrence who mentioned delayed
stenosis observed in 0.9% of cases usually as a result of ﬁbrosis
and this difference may be attributed to small number of
patient in comparison with larger number of studies by Deitel
et al. (26), and also our results show equal sensitivity of CT &
UGI series in evaluation of stricture which agreed with Deitel
et al. (26).
Splenic injury in our study was infraction and occurred in
7.5% of cases and detected only by CT study, and this agreed
with (18), who stated that the most common type of splenic
injury based on CT ﬁndings was splenic infraction.
Fig. 5 Gastropleural ﬁstula due to leak. (a) Coronal reconstructed CT image of upper abdomen demonstrating track of contrast (black
arrow heads) extending as far as left pleural cavity with air-contrast level (black arrow). (b) Axial CT of upper abdomen demonstrating
large leak at upper portion of staple line (black arrow), responsible for gastropleural ﬁstula. (c) Axial CT at mid-thoracic level
demonstrating large left pleural effusion with contrast-air level (white arrow). (d) UGI series fail to demonstrate the gastropleural
connection.
Table 3 Time of occurrence of complication.
Complication Timing
1st
week
2nd
week
3rd
week
>3
weeks
Leak 5 – 1 4
Abscess – 1 2 5
Portomesenteric vein
thrombosis
– – 2 3
Stricture – – – 4
Splenic injury 2 1 – –
Internal hemorrhage 2 – – –
Pleural eﬀusion 2 – – –
Hydropneumothorax – – – 1
Subcutaneous collection – 1 1 –
Gastro-pleural ﬁstula – – 1 –
Incisional hernia – – – 1
GERD – – – 1
Table 4 Clinical presentation.
Complication in order of frequency Symptoms & signs
Leak Tachycardia & fever
Portomesenteric thrombosis Vomiting & abdominal pain
Abscesses Fever
Stricture Food intolerance
Internal hemorrhage Tachycardia
Splenic injury Abdominal pain
Pleural eﬀusion Dyspnea and tachypnea
Hydropneumothorax Dyspnea
Subcutaneous collection Asymptomatic
Gastro-pleural ﬁstula Dyspnea
GERD Heart burn
Incisional hernia Asymptomatic
404 S. Zidan et al.In our study MDCT detects all cases associated with wound
complication, including subcutaneous hematoma and hernia
which agreed with Skandalakis et al. (21).In our study we could diagnose 5 cases with portomesen-
teric vein thrombosis based on CT study that only represents
12.5% of cases and started to occur from 2nd week after sur-
gery; these ﬁndings agreed with results of Bradbury et al. (27),
who said portal vein thrombosis is uncommon complication
following LGS and diagnosis can be established with
Table 5 Sites of leak.
Site No. of cases
Proximal 1/3 6
Middle 1/3 2
Distal 1/3 2
Table 6 Comparison of UGIS and CT in detection of LSG
postoperative complications.
Complication UGIS CT
Leak 3 10
Abscess 0 8
Hemorrhage 0 2
Stricture 4 4
Splenic injury 0 3
Mesenteric & portal thrombosis 0 5
Pleural eﬀusion 0 2
Gastro-pleural ﬁstula 0 1
Hydropneumothorax 0 1
Subcapsular hematoma 0 2
Incisional hernia 0 1
MDCT as the modality of choice 405contrast-enhanced CT or color Doppler ultrasonography and
the explanation of increased frequency of PMVT in this study
may be accepted by Jacob et al. (28), who stated that as the
prevalence of bariatric surgery continues to increase, PVT
may become an increasingly identiﬁed diagnosis.
5. Conclusion
Due to its high-quality reformatted series, MDCT is now con-
sidered as the best modality for determining post-operative
laparoscopic sleeve gastrectomy complications and which
patients would beneﬁt from conservative management and
close follow-up and who beneﬁt from immediate surgical
intervention.
References
(1) Friedenberg RM. Obes Radiol 2002;225:629–32.
(2) Chivot C, Robert B, Lafaye N, Fuks D, Dhahri A, Verhaeghe P,
et al. Laparoscopic sleeve gastrectomy: imaging of normal
anatomic features and postoperative gastrointestinal complica-
tions. J Radiol Diagnost Interventionelle 2013;94(9):815–46.
(3) Deitel M, Gagner M, Erickson AL, Crosby RD. Third interna-
tional summit: current status of sleeve gastrectomy. Surg Obes
Relat Dis 2012;7:749–59.
(4) Riaz RM, Myers DT, Williams TR. Multidetector CT imaging of
bariatric surgical complications: a pictorial review. Abdom
Radiol 2016;41:174–88.
(5) Dura´n AP, Jimenez F, Lopez C, Pinar A, Quintero RMF, de la
Cruz RQ, etal. Laparoscopic sleeve gastrectomy. Review of
postoperative radiological anatomy and complications based on
our experience. Poster No.: C-1412, Congress ECR; 2013.
(6) Deital M, Crosby RD, Gagner M. The ﬁrst international
consensus summit for sleeve gastrectomy. New York City,
October 25–27, 2007. Obes. Surg. 2008;18(5):487–96.
(7) Karamanakas SN, Vagenas K, Kalfarentzos F, Alexandrides TK.
Weight loss, appetite suppression and changes in fasting and
postprandial ghrelin and peptide-YY levels after Roux-en-Ygastric bypass and sleev gastrectomy: a prospective, double blind
study. Ann. Surg. 2008;247(3):401–7.
(8) Lowe AS, Kay CL. Recent developments in CT: a review of the
clinical applications and advantages of multidetector computed
tomography. Br Inst Radiol (BIR) 2006;18(2):62–7.
(9) Tucker ON, Zomstein SS, Rosenthal RJ. Indications for sleeve
gastrectomy as a primary procedure for weight loss in the morbid
obese. J Gastroint Surg 2008;12(4):662–7.
(10) Burgos AM, Braghetto I, Csendes A, Maluenda F, Korn O,
Yarmuch J, et al. Gastric leak after laparoscopic-sleeve gastrec-
tomy for obesity. Obes Surg 2009;19:1672–7.
(11) Casella G, Soricelli E, Rizzello M, Trentino P, Fiocca F, Fantini
A, et al. Nonsurgical treatment of staple line leaks after
laparoscopic sleeve gastrectomy. Obes Surg 2009;19:821–6.
(12) Carucci LR, Turner MA, Conklin RC, DeMaria EJ, Kellum JM,
Sugerman HJ. Roux-en-Y gastric bypass surgery for morbid
obesity: evaluation of postoperative extraluminal leak with upper
gastrointestinal series. Radiology 2006;238(1):119–27.
(13) Baker RS, Foote J, Kemmeter P, Brady R, Vroegop T, Serveld
M. The science of stapling and leaks. Obes Surg 2004;14
(10):1290–8.
(14) Csendes A, Braghetto I, Leon P, Burgos AM. Management of
leaks after laparoscopic sleeve gastrectomy in patients with
obesity. J Gastrointest Surg 2010;14(9):1343–8.
(15) Kim KW, Choi BI, Han JK, Kim TK, Kim AY, Lee HI, et al.
Postoperative anatomic and pathologic ﬁndings at CT following
gastrectomy. Radiographics 2002;22:323–36.
(16) Brockmeyer JR, Simon TE, Jacob RK, Husain F, Choi Y. Upper
gastrointestinal swallow study following bariatric surgery: insti-
tutional review and review of the literature. Obes Surg
2012;22:1039–43.
(17) Fuks D, Verhaeghe P, Brehant O, Sabbagh C, Dumont F,
Riboulot M, et al. Results of laparoscopic sleeve gastrectomy: a
prospective study in 135 patients with morbid obesity. Surgery
2009;145:106–13.
(18) Gagner M, Deitel M, Kalberer TL, Erickson AL, Crosby RD.
The second international consensus summit for sleeve gastrec-
tomy. Surg Obes Relat Dis 2009;5(March 19–21):476–85.
(19) Langer FB, Bohdjalian A, Felberbauer FX, Fleischmann E, Hoda
MA, Ludvik B. Does gastric dilatation limit the success of sleeve
gastrectomy as a sole operation for morbid obesity? Obes Surg
2006;16:166–71.
(20) Gagner M, Rogula T. Laparoscopic reoperative sleeve gastrec-
tomy for poor weight loss after biliopancreatic diversion with
duodenal switch. Obes Surg 2003;13:649–54.
(21) Skandalakis PN, Zoras O, Skandalakis JE, Mirilas P. Richter’s
hernia: surgical anatomy and technique of repair. Am Surg
2006;72:180–4.
(22) Salinas J, Cerda J, Salgado N, Pimentel F, Vega A, Pe´rez G, et al.
Porto-mesentric vein thrombosis after LSG: report of 12 cases.
Can J Surg 2013;56(5):347–52.
(23) Han SM, Kim WW, Oh JH. Results of laparoscopic sleeve
gastrectomy at 1 year in morbidly obese Korean patients. Obes
Surg 2005;15:1469–75.
(24) Dakwar A, Assalia A, Khamaysi I, Kluger Y, Mahajna A. Case
Rep Gastrointest Med 2013;2013, 5 Article ID 136153.
(25) Werquin C, Caudron J, Mezghani J, Leblanc-Louvry I, Scotte M,
Dacher JN, et al. Early imaging features after sleeve gastrectomy.
J Radiol 2008;89:1721–8.
(26) Deitel M, Crosby RD, Gagner M. The ﬁrst international
consensus summit for sleeve gastrectomy (SG), New York City,
October 25–27, 2007. Obes Surg 2008;18:487–96.
(27) Bradbury MS, Kavanagh PV, Bechtold RE, Chen MY, Ott DJ,
Regan JD, et al. Mesenteric venous thrombosis: diagnosis and
noninvasive imaging. Radiographics 2002;22(527–541):16.
(28) Jacob MR, Maureen T, Dorcas CY, Dan E. Portal vein
thrombosis following laparoscopic sleeve gastrectomy for morbid
obesity. J Soc Laparoendosc Surg (JSLS) 2012;16(4):639.
